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^l^o 1 -^^ ^ 3^1 4. ^- ah£*ll #*]^ ^12; 

a o V ^£r, ^l, ^*}^ ^-£^1 71^-1: ^l^*Vcf. ±.x}t$sd -*M1 

*KE3l 7]^- ^ofl *lUf^ ^^M" ^^^J^S ^3*IH 

aiz]- ^-i- fs^^ *H ^1^^> ^^^^ ^ 

*>^, i^sf s.eil<y°l 7M ^el-sofl ^1 ^o> tiV^^ii ^1^1 ^i7l^ s-a^o] 

-f^JL, *fl#3 ^71^ 3711 ^ 5W. 

£ 8 
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^] 

^^1^] ^l]S u o Vl ^ {Method for manufacturing semiconductor device} 

[MS] 

^51-i-olcf. 

5lolr4. 

^£ «>51^ #*1<2] ^11S« 0 >^<H1 ^rtr ^^-S-^, ^>7l^l^^- oj-g-^ 

ti>51^ #*l*r, 4i^7> Jl^^Sj- =H1 4^ ^ ^oj-xl^^ ifl^ 

^cf. ^-*|, DRAM °fl5ie] dt:7HH ^r*^ ^^^1 ^^tt €■ 
^ ^7>7> Jl^s}- =L7\y\ *W*H ^^(patterningH &x\}7\ 

l^^cf. ^c$q 7 ) + o] 7.>7l^t^ 5-^^ (self aligned contact 

formation) 0 !^. 



23-4 



1020020073049 44: 2002/11/30 

<6> E 1 ifl^l E 2¥ #44 *\7}y$% €-4^4 ^4°14. £ 1* ^"S^, a>£^l 

44(100) 44 4r4£4-§- ^"34(1110)* ^444 =£4^4 ^^-i- 444^, ^4^ 
4 ^4 TflojH ^^^-(1121)4 44^ £44(1123,1125) 4 4^^-§- 444(1127) 
ZL^Jl, 711 °|S £44(1123,1125)4 4^3-g- 444(1127)4 4^«H Q<£*t ^4°14 
(1129)1- ^444 7flo]E(u20)# 4444. ^.Sl^l, 7flolM(1120) 4«f£S 
(11053)4 £44(1105b)# *84tl:4. ^.4 4-§-, 44444(1140)* 444 ^, a. 4 
4 4444 4l#4r 444(1150)* ^44^ °1 4l#4 444(1150)4 =£44 ^4 
4 ^4* 4*14 4441-g- ^*(1160a)* ^4tb4. ^4^, ^4#(1160a) 4-§:4 

4¥ 44 444(1130,1140)* 4444^* °l-§-44 444^- ^4i05a)4 £44 
(105b) 4 44(100)* £#444. 4^ ^4#(1160a) 4^1 £44 ^4 4^ 

^* ^444 ^4^£(4£4)S ^444. 

<7> zi44, 444 #44 47] 4 1 ^4 l^o^r, ^4(ii60a) 444 4 

4444(1140)* 44 44^£S 4444 4 £-4, 44 4e}^-* £#4714 4*fl4 
¥ i44 4£44(over etch)* 444^, 444444 444 44 44^- -¥-^4 
4^ 4£ 4444 ^4* °J¥4. ^444, ^ 4£4 447]- 4^4 ^4, ^4* 
€-4 (1160a) ^4 444 ^44 ^-4 4 4 (contact fail) 4 ^44 £ 4^1, £ 
44 4^-4 444 ¥44^-7} ?14¥ #44 $14. 
[«v^ 0 ] 4¥ 4^4 441 

<s> 444, 4 4-44 4^4 4¥ 4^4 44 ¥, ^4 £444 44^1-g- €■ 
4 ^444 714 44^4 ^444 ilslit ^4 &4, ¥44^-4 ^4 4*J- ^4 
444 s.44 ¥^r4 4£4 444 4^44* 4^4¥ 344. 

23-5 



1020020073049 #^ 'UA- 2002/11/30 

^, ^*H^ <^«o] avs^i 71 ^-i- afl^rtj-. d^A^^ ^ ^°fl %^M1 Ay) 

31 ^^-8- ^ ^*1*H=- 711 o]e ^ 711 ols °cH^ aVi^l 71 

7l^r *l^o11 ^^Sf^ *fll^# ^^W. ^^m^AS ^H^S]- Al 

A 3*1^ ^S-^°-S- ^-<*| *fll^?i ^<3^M: ^^^H ^ ^efl^l^- 

71 7l A?\ 31 ^ ^^^JlS. ^ ^ He^J ^ 

^4 ^AA^r *IM*H ^eflol^- iL#Al^lrf. 7>7l31 ^*°11 #3 

^7^, TflolE^- cjTfl^, ^*}^ ^^^1 Tll^M ^^*>ol, 

TflolS <?H1 Tll^lE Pj-iH-g- ^<aev# ^th}. tH^e 

n>^3.-g- ^^Hl Tfl^m ^W*}. 2flE^^ TflolE £ ^nV p}.>- 

^T^H ^<3^ ^1<>H# oim, TllolE £^^o^ § 

^ A>-g-§>J7 ( u>^3.-8- 2}-^-7l^ ^zj-^(CVD) *g>8€ ^Sl^- ll 

sl-^-oicl-. n^ji, isfloH^ sJ-«J-7l# ^a)-^(CVD) O-S. ^el^ ^Sl-^- 

olcf. zleI^H, 7)1 olE ^5f^o_5L t-e^l-jL 9X°], ^^^H 

^--§-3^ -£3}-^ ^*fl^ -§-^°fl 7flo]E 7 l- ^j-^-^l <go} ti^^tf. ZL51J1, 

Ol&ltb ^A ^}o)A-]Q). p}ia-§- ^^^1^1 7>7l^l ^£1^ °1 71^-i- 
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^-fr ^ ^<3€ ol^o] o}^- t] ^(out-diffusion) 3*1 8£°> w]- 

^§>4. olufl, AV^^-o. TijolE ^<S^ ncfljg. A}-g-*>^ ^o] ^ ^ #<U 

<12> aiz]- ^^1^ ^^*>^ ^Tfl^, tiVE*)l 71^: ^ofl 3*-«M# ^^(CVD) 

% ^£ °H, -3 35 ^^H, SHMtf 

(LP CVD) AS MTO(Mid-Temperature Oxide) ^ ^ w^^H ^s}- 1 ^ 

t|] til ^ ^4^^ti]7> w^^t}. Alz}- 3^71 # ^^(CVD)^-S ^ 

<13> Al^Q H^^l^, <2K£3l 7l^r ^^fl *Hl-§-?l ^^^ v * *8 

^^ji, anm> ^s^-a- °i-8-«h wsmw. °h, *iu## 

Ji^S fs}24t oj-g-^V 3j-*M# f^^(HDP CVD) AS *g^€ <i>^^ 
* ^-g-*}^, ^ >ld^«l7> ti]JDL*>^ ^rfl^O.S ^ ^AJz]- 

Alofl ^iflsfl^o] ^Jlis) $-x)&t±. 7l7fl<a^(CMP)^l ?M ^ 

°1 ^€ 5£S E^liMt °1 5fl3\3€ IS efl^M-I- d}a 3S oi-g-*H 

sflig vfl^ *fll## ^<a^# ^Ti^H *fll*# ^^Hl 7>7l^l # 
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A>tVcf. olnfl, *>7l3^ *U}*>*r ^1^, n>i 

3.-8- ^ ^H^V ^ ^lf^s. a>-8-sM f 

<15> ^zj- ^X^-fr ^SHr #7)1^, ^^-g-^^ o]-g-*V £^2^ O.S -*7l 

^4 ^^m-i- ^l7H*Vrl-. ^H, ^z^-g-oij^- o.01wt% vfl^l 0.001wt%^ SH^I 

£r4>-g-«}(HF)-g: S.^}JL ^<&^ 7^ ^^g- ^^^^1 ^ 

^t°N #BH€" ^7^ ^ &t|-. ZL^JL, ^S[^ ^-g-^ Sj^^ (H3PO4)* 
°l-§-W. ^l^>-§-^(H 3 P0 4 )^ "S-S.^ 50 wt% vfl*l 85 wt% ^5.91 ?A°] q^S. 

<16> ^Z]- ^^1^ aV£^l 71 3& A>o]6(| tHs^ol d ^£ ^^MItt, tH^^-i- *fl7i75> 

^ H.eflo]# Alfjcf. IHS)^ ^T^Hf- ^HH^r, #^^^1 A}-g-£]^ 

ofl^. A>-g-^4. ZL^Jl, ^^Z^ 30 °C vfl^l 80 ^^rSlolH %o] £ 

^«17> ^ ^z|aV-g-^- ^ofjo S wl-^^cf. olnfl, ^z}--g-ofl iflofl ^AVg). 

^S-^CNH^H)^- 0.1 wt% 1.0 wt %* 91 Jl, ^K^^T^rC^)^ 4.0 wt% ifl 

^1 7.0 wt%* Ifj}H 9l$r «>^W. 
<17> 3EJj^)c f ^^Hr HlIE^l 7lt ^^ofl £ ^ ^ ^el^-i: 

^71 ^>7l ^ 1 ^JL, 7] 7jl^n>rt (CMP)A^ S.^ #sl *3s) 
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<18> o)A o V52). zjl^o. 7 |.^1 ^^o. nfl> ^ £j.«o)] 

* ^TlM- S^<H1 ^(defect )-§: *M9*l7l:*l #o> uVsi*]l ^ 
(leakage current ^3 ^.7)^ ^* 3M>M^ *r 

7>^1 7Hl7fl ■& ^-i- 14 ^^*>7ll ^*>7l ^*r<^ a^S^lfe £ 

<20> £ 3 tfl^l £ 7£r l^^l *r€- &£*H ^l^i^^-i: =£*r^ >4e^ # 

<2i> S. 3^- %^*>^ , *V£*|| 71^(100)^1 oj-g-^a} ^^w-s^-g- 

^^(llO)* $>8«H i*>^ <S^-i- ^^trcf. ^ ^i7>^^ <3<*H} 

TflolE ^<g^-(121)# ^^*>J1 TJMJi. 123, 125)2}- ^a.-g- ^«d^-(127)-i- 

q°.s. °H , 7flc]E ^<^^(i2i)^- ^e)^ ^VSf^-oiui- ^ a>s|-^ 

(SiON) ^ *r*-Mjl, Tflole £^^-(123,125)^: S.^^ #2} ^S^(123)*f ^ 

^^A>olcuV( 12 5)^- ^H^ol^r. =L&{jL, P}^£L-g- ^«?!^(127)^r 3* 
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<22> nj-^^-g- ^<g^-(l27) ^Hl 3.SL eflxl^E(Dl £ Al)s- ^<j}jL, 3LSL z]}^}^^} 

°l-g-*H ^Al^4^jO ^ nfi^-g- ^<gnV( 12 7)^- p>^S(127)1- ^ 

^ . °H*L II ^3.1- ^lTi*]; ^, nj-^^C 127)1- ^ 4^31 <>l-§-*H 

Tflols £^^(123,125)^1 711 5fl€^- ^}^. z}^r, p>i£l(127)£}- Tfl 

oil £^^(123,125)^1 ^^^1 ^el€- ^^<L3. i*H°H (129)1- ^ 

«H 7flolH(i20) ^tr^. 
<23> 7flolE( 12 0)l- p>^^£ °l-g-*M °l-£- ^^^(Ion Implanting) A3. 

7flolE(i20) <#^A3. =ei\i tilS^l 7l^r(l00)<^l :i^(105a)2}- Aefl"?] (105b)i H^ltr 
cf. <>H, i*}^ 4ii ^ S-ell^l ^(1053, 105b ^ ^^l 

E a1)o1 *S^£H $i^tll. °l^tr <+3*-^r >i:£3 1^5]-^ (Thermal 0xidation)# 

°l-§-*M ^€ ^rS- 31 JL, 711 o]e ^^sV(121)^- ^ #3^°. 3. A>-g-^- ^ 

<24> tiV^^l 71^(100) ^^^1 ^s]BV(130)5il- <biz| ^1 ^(UO)^ ^*>3A3. 

tHsl<2V(l30)£r ^14 3*1^(140) a>H^ 7l3£(100Hl 7>*fl^m ^Sellr^l- « 0 >xl 

^ ^51-^ 140)^1- a>5E^l 7^(100) T^-oi^ «^o. ^ 

d^(105a)£r ^efl^l(105b) -tfofl o]^ ^^g<Hl^i ^S^l 2bfr*rTr ^-fofl 

^ ^3)^(130)31 ^r5L oj^tb ^ 3*1 ^(130)^ ^7)^r 

(CVD)AS ^sl€- ^s^AS^ , ^oj- s(-*j-7l^- (Low Pressure CVD) 

AS ^SlJi «1 S^l 500 °C vfl^l 600 °C ^£Sl ^§£Sl ^^r^H #^f€ MT0 

^-(Mid-Temperature 0xide)<?l 3<>1 4^ ^Sj- 1 ^ -^-g-^AS T^-g-sj ^-S^S.^^ 
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OH) ^14#£7} ^JL -ttSj-^-^l «l«fl-H ^zHd^ u l(etch selectivity)7> ^ 

<25> aVs^fl 71^(100) ^^l €^^"(150)^: ^^7fl ^, ^S)- 

^-§- °l-g-*H S^l *fll^# ^^^(150)^- 7>7l^g^ ^*§s§ 

A>-g-^>7l 3*lW, *}^- ^S(127)^ i 31 °H (129)7} ^S^JljlL ^ 

^ ^-f, *fil^?J; ^^51(150)^ ^s^Hl 3l*lH ^ ^d^«l7> a.5L^ s\-^7) 

# ^^(CVD)* °l-§-*H ^^S- ^£}tt wV^-^i^l-cf. M.v] t 

t5}24t oj-g-*!- ^-§1-71^- ^^(HDP CVD)J15. ^S^* 
-§-*Rr ?H ^^£7> 3J1 sfl^ #^°1 ^Hr^M wl-^-^^. HDP CVD«fl ^ 

*H>H ^ll#?i ^^^(150)^:, ^ ^ ^^o.S ^sJtt ^z|^^m-(140)2f 

^1^^1^(140)^] wl^H^i^ #^ -ar^^S »N ^(130 HI *}$\ 

<26> ig^-s)- ^-^^r 7i^z}-^ofl t> ^l^^^-(Dry etch-back) °1H- 

7]7^1<?1p>^(CMP)^: A>-§-^- ^ o^cf. HSiM-, ti>£^l 71^(100)^1 ^711 ^4^r ^ 

^ofl^ s)-*)-^ 7l 7^1 <a°>^ (Chemical Mechanical Polishing)* 0 l-g-^l-^ 
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<27> ^s\- Q3.£\°] yQltt ^^^-(150)^ *Ht€ tMI^t 7^1^(120)^ 

1- 7l^o.S ^ feo] ^^S)^ ^> 7 > ^z^H 6S] 

160a)-g- -8-<>l*MI ^ «>^^. 

<28> £ 4# #2:^, ^ll#^> ^^^(150) ^oHl II 31*1 £7-1)1- £ 

nfl, ^>7l^l ^U} 21] ^ i^i(105a)2l- ^. efl <?1 (105b) °J ^ °1 

SlMO.^A-1 ^ ^ ^ £l ^ 37l iLt+ £1711 ^ttt}. 3flE-l^^ i£ eil^l^E^- D }A 3S 
ol-g-^H ^^^.o^ ^l#7i ^^nv( 150 )^- *\^is}c*\ x>7l^^-g- ^^(160a)^r ^ 
^^^1^(140)^ ^ol Al^xl^ol 5I0I Alzl-^ Alzl- 3*1^ 

(140) ^HlA-1 =L^JL, i2llolAi(129)7> ^-^r^SLS- *}^EL ^-§r is} 

cx\ ^o]x\ ^.^(129)% ^ f>}^ 71 $^*(160a)ol 

<29> £5^1 £ 6^-, 5. 8^1 ^ ^2*M ^ tb^. 

<30> j£ 5 ^ £ 8# , ^ ^^(U0)% ^-^^(wet etch)JLS. *fl7l*M 

^>«o) al^nl-dgo) o. c^vflt}- .'^7-1, ##7lHH ^^l^Zl-oll ol^flA-1 tiV£*fl 

71^(100) S^^l^ ^4 ^##4 fe]°1t 0 l ^^S]^ °i7l nfl^-^1, 1- 

-tV(HF) ^Ift ^lTl^H ^^^1^(140) *fl3?°l ^l^W(Sl). -L^i 

cf-g-, < y^(H 3 P0 4 )# 5ft ^zl--g-ono. ol-g-^ ^5}^. ^51-^-o.S ^z}- 

^-(140)^- *\}7]$;€\-(S2) . °H, °]*V-g-^£r 120 °c tfl^l 150 °C ^S.S. 7} 15} ^=7 ?H 
Aiz]-^^^- tgHHzj ^ £M «i-^- a i^i.j lj oiAV_g.cn o} 50 wt% ^ 85 wt% o] ^ 
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eK«fl# #<H, *fll## ^^-i- ^*Kr HDP ^e]€- HTO ?? MTO ^z^r 

H^r H^l 4 A ^SLS.^ 7^ &s£o] ^4. 

^ dii(105a)^ JE. 31*1 (105b) teafl 7]^(100)* ^i=KS3) . <>H , ^>-g- 

3tt ^nV(130)-g: ^*Kr ^m*Rr ^-g^iLS^ , ± 

^ 7>^sl ^^<y-SMNH 4 0H) -g-^^" ^-§-W. °H , 7><i£l^ -&J£ir 30 

°C 80 °C H^^, -tV^I-^ ^#.£7} ^*>^ 3 

^£ -*iel€- ^l-sl-^ ^^^-(150)£ £<>1 nsiM-, °M 

?i ^^^-(150)^ ^z^S^r ^ ^ 2 A ^£3*1 ^tf. ZLE^H, ^^(130) 

# ^*Kr MTO^l <* 5 Ao fl tftflaj 0..3. #a>, *\*\^ 

(130H *]zj-.g-3}<*fl ^^§1 ^1 71 s] ^ ^ A3] *IU^# 150)^1 ^I^tt 

^5^r ^ 371^ ^ol^fl ^oj-^- nfl, 7^ £^ w>^l g^r^ « ^ SfltK 

^^*>3i *U## ^<?l^(150)o11 tfleiH^ ^^-#£7> ^ 

^(H 2 0 2 ) ^ l-^l^CDeionized water)7> a^tb «l^§-5. 9X^-. ^} , 

^ -iiz|-_g.ofl o. ^^5}-<y\E.^-g- 0.1 wt% vfl^l 1.0 wt%«- i^-€r>ZL, j^Alsl.^^^^ 4.0 
wt% tfl*l 7.0 wt%« 5L^-*Hr 3^ ^z^i=,-g- ^-i: *}cf. 

o}, ^^(lSO)^: Mz^fg nfl > *fll^# ^om-(150)^r 7\S\ <&o] ^>7l^l-g- & 
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^(160a) 3fl€^ 3jL*1 ^ 5d^. °]*W± ^tf^S-irCNRtOHH ^-g- 

^to|u} AEeflAf ^] g>ji Tfl^tb ^i(105a)^ =efl<?l(105b) £#*1 
2 ^ SXA. 

<33> £ 7^- ^S^, #5131 71^(100) ^ofl 7>7|^§^-g- ^(160aH ^r^*| Dfls. 

3 £3. #3 ^^W. Hfi ^--g-, 7Ml^o>^ (Chemical 

Mechanical Polishing)^- °l-g-*M 51^ #e) ^35* *lll*?> ^^^"(150)^ 
-r^M <3*V*H ^7l*Vcf. 3^, 7>7l^l-§- ^^*(160a) M^tt 51#^ ^ 

^ii e^^s.(i60)» 

<34> ol^3|. ^ ^-§T 7>^1 -g- #5131 ^121 ^}2:« o V^o. ( ^ofl, 

aiz^- ^^1^(140) ^ tHs|*Ki30)-a- ^^Z^ AA^SLS.^, %5,9>\ ^7>^<y m) 

<35> ^, 7]^9\ *J-»H1 ^Efl ^^A]^^, ^Z}- ^^n^(140)^- ^^Z^O.^. 31 

71^ #5131 7l^((100)-ir S^vfljl, CfAl Td^^Zl-Alofl #£l^q- 5>El#^ *j| 

7l^>7l ^^.g. ^^^O.^. ^^§>o^o> ?? cf. #£31 ^1^1 ^ 

<36> oH £ ^£r, ^^^^-(140)4 »1 3^ nV( 130 )^- ^^Z^O.^. ^ ^> 

Jl, ^1, ^^-(130) ^lTlAjofl^ 4^-§-<2« o.S ^S. A>-g-sl^ ^m^T3-(NH 4 0H) -g- 
gq-S oj-g.^ ^(130)^1 ^4 ^Hl ^#^- t t£2l ^ ^ 

^ t^§"^* ^ flth H ^4, 71^^ ^Bfl tg^^ofl 

41-S.Sl^- ^-^Al7l# 71 SI # ^JES. #^2] ^ 91^. 
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<37> ##*r w>sf ^-ol -a ti>£^l ^1-^^ ^12^^-, ±^ =efl<y* ^^Hr 

^.eiH-^ rii^iaf ceflo] cg^o) 71^1 ^-g-ofl -M_&tr ^ A o Vo lM- iS^lif ^1 8£o> 
(leakage current)* 7fl^^- ^ 
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a) i*H§>S °^^<=>} 7}%^- *fl^*Rr #7fl; 

b) #7l £.7\*$s$ #<Hl ^o\] ^>7l ^ $^-g- i^o^* 

31; 

c) #7l * =efl<y #ofl #zf ^SRr #31; 

d) #7l aVE*fl 71^: ^^ofl s^SHS *Uf^?l ^^M: ^#*Rr #31; 

e ) ^^]7^o s ^-7] ^ #7] ^ ^*l*v<^ #^,g- #JL^ 
iLS. «H #7l Al%# #7l 4ii ^ ^-ell^^- ^#^17171 ^t!: ^> 
71 ^1 e^l-* ^*Rr #31; 

f) ^aiaiz]-^ o.^ 4V7I «J ^.efl-y #51 Aj-71 xjzl- ^KKg- *j| 7i*H #7l 
±^ ^ efl ^11- ^# A 1 71 ^ #31; ^ 

g) #7l ^>7l^l ^el^# #^*>^ ^^sflc^. 
#7111- i^*Hr ^ ^-£-5. ^ #£*ll #*13 TllS^. 

2] 

^U*oHl $X°]*], #71 b) #31^, #71 ^7.}*§S§ <=$<^ #«^1 ##<^1 *}^# 
^ofl 7>7l ^1 SeB *|#-g- ^ ^5|M*1« ^H^Hr 711 o]E ^ #7l 3H J= 
#7l «KE.*ll 7l^ofl ^ J=ell<y-i: ^^Kr #31<?1 3* ^ *}$r #£^1 #*1 

^ ^lS«o V ^. 
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3] 

S|-«M# f^-fi-S. ^^oIjI, ^-7] ^ll#^V S^ltf 

^jls 7 A^r ^ ti> £ ^ ^^1-13. 

[3^8" 4] 

^(PE CVD) ^e)^ -tts}-^-'?! 3# «1£^] ^1^1 ^lS^. 

5] 

i ^ =31°J ^Hl ^^^-i: *8^*Rr 

^-71 f) l&Tfl ^ ^AlAlz|tf O.^. #71 tH^-a- ^11- b) 3LW^ ^ 

[^^J- 6] 

i 

*fl5lM &<H*1, ^"71 a^ 1 ^ sl-^-7l# ^ Vl 3 (Thermal Oxidat ion)-°S. 
7] 

*116%H1 sa°H, #7] a]^ 1 ^ S}-*l-7l^- f^^(LP CVD)^.S *§^& 

MTOCMid-Temperature Oxide)^-^ 7 A^r -S-^) A5. «V£*ll #^1^ ^I^hJ-^ . 
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[3^* 8] 

9] 

^ (HDP CVD)^.S *3&|^ ^3^<?] ^3E.*I| ^flS^ . 

10] 

^ zJ.-g-6B.fi. oj-g-^ ^^Z^-SlS. ^71 ^^m* *ll7.*Hr <37fl* S. 

11] 

alllOlH &°H, #7. ^Vs^ *]zJ--g-*!)-g. 0.01wt% vfl*| 0.001wt%£] °-3(HF) 
12] 
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13] 

*()121M| #7l <?!#"§- ^(H 3 P0 4 )^ 50 wt% 80 wt%<?l ^-i: ^ 

14] 

*I]5*<H1 $1°]*], #7l n\v\n-Sr H}7]7>}±± l&Tflfe, ^#3}- ^S.^-(NH 3 0H)4 4^ 
^^(H 2 0 2 ) ^ ^°l£*r# £#*Hr ^zj-g-aj-fr oi-g.^ 3* S>*r *>513l 

15] 

*)U4lM &<H*1, #7l ^-§-^£r #71 ^#3}- < y-£ : H-(NH30H)# 0.1 wt% ^fl*l 1.0 
16] 

^114*^1 9X°]*\, #71 Aizl-g-ofl^. jifA>5)-^^^(H 2 0 2 )* 4.0 wt% ^*1 7.0 

[^T 1 * 17] 

*fll4%Ml 5A°H, #7l ^ai^ 30 °C ^*1 80 "C^l ^^1^1 ^Sl^ ?A 
% ^SLS. *}±= *V£*I1 #*l£] ^lS^. 
[^t 1 * 18] 

*)U%M1 SU^i, #71 g ) #t]1^, 

#31; ^ 
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> 
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15- 4] 

120 . 
129123125127121 




IS- 5] 

120 

129123125127121 




— 100 



[51 6] 

120 

> * V 



129123125127121 




— 100 
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[5. 7] 



120 



129123125127121 160 




[5- 8] 



*m a 1 S2|di 



—SI 



— S2 



-S3 



* HF S«! 



* 21V S<q(H 3 P0 4 ) 



* 7nje 

(NH4OH + H2O2+H2O) 
A||2 80^= ^^le c^q 
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